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(57)Abstract: 

PROBLEM TO BE SOLVED: To inspect an arrangement substrate supporting 
pins quickly with high reliability. 

SOLUTION: After a plurality of substrate supporting pins 112 are fixed to a 
substrate supporting stage 1 10, a part holding head 30 is moved to the 
reference possition indicated by the pin-position specifying data stored in 
the RAM of a controller. An image of a reference mark 146 formed on the 
substrate supporting surface of the substrate supporting pin 112 is picked up 
by a CCD camera 56 provided at the part holding head 30. X/Y coordinates 
of the central part of the reference mark 146 are operated from the image. 
Then, the operated X/Y coordinates and the X/Y coordinates at the above 
described reference position are compared, and the deviation amount is 
computed. It is judged that the position of the substrate supporting pin 1 12 is 
adequate when the deviation amount is within a specified range, and the 
position is judged inadequate when the amount is not in an allowed range. 
The judgment of the adequacy and non-adequacy of the pin position is 
performed at every substrate supporting pin 112. The adequacy and the non- 
adequacy of the arrangement and the deviated amount are stored in the 
RAM of the controller in the pattern in correspondence with the pin number. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate support pin-assignment inspection approach characterized by to create the information which is the 
approach of inspecting ** and non-** of the arrangement on the substrate susceptor of the substrate support pin which 
supports a printed circuit board from a rear-face side, judges ** of a substrate support pin location, .and non-** based on 
the image which picturized the substrate support pin from the direction which counters at the tip of the substrate support 
pin, and acquired, and shows a judgment result 

[Claim 2] The substrate support pin assignment inspection approach according to claim 1 characterized by carrying out with 
the image pick-up equipment which picturizes two or more substrate reference marks prepared on the printed circuit board 
in the image pick-up of said substrate support pin in order to detect the location of said printed circuit board. 
[Claim 3] The substrate support pin assignment inspection approach according to claim 1 or 2 characterized by preparing a 
pin reference mark in the substrate back face at said tip of a substrate support pin, and picturizing a pin reference mark as 
an image pick-up of said support pin. 

[Claim 4] Claim 1 characterized by carrying out by the comparison with the information which specifies the criteria location 
of the electrical part on the rear face of the image which acquired ** of said substrate support pin location, and an 
unsuitable judgment by said image pick-up, and the printed circuit board supported by said substrate support pin thru/or the 
substrate support pin assignment inspection approach of any one publication of three. 

[Claim 5] It is the approach of arranging the substrate support pin which supports a printed circuit board from a rear-face 
side in the location of the arbitration on substrate susceptor. The pin assignment process which arranges a substrate 
support pin in the location which arranges the template which has a substrate location convention means to specify the 
location of said substrate support pin above said substrate susceptor. and the template specifies to it The configuration 
method of the substrate support pin which picturizes the substrate support pin arranged in a pin assignment process from 
the direction which counters at the tip of the substrate support pin, and is characterized by including the process which 
creates the information which judges ** of a substrate support pin location, and non-** based on the acquired image, and 
shows a judgment result 

[Claim 6] It is the approach of arranging the substrate support pin which supports a printed circuit board from a rear-face 
side in the location of the arbitration on substrate susceptor. The support pin automatic-layout process of arranging said 
substrate support pin on said substrate susceptor to support pin assignment equipment based on the data created 
beforehand, The substrate support pin arranged in a pin assignment process is picturized from the direction which counters 
at the tip of the substrate support pin. The support pin location inspection process which creates the information which 
judges ** of a substrate support pin location, and non-** based on the acquired image, and shows a judgment result. The 
configuration method of the substrate support pin characterized by being based on the information which shows the 
judgment result in the support pin location inspection process, and including the pin location correction process of correcting 
the location of the substrate support pin on said substrate susceptor. 

[Claim 7] The image pick-up equipment which is equipment which inspects ** and non-** of the arrangement oh the 
substrate susceptor of the substrate support pin which supports a printed circuit board from a rear-face side, and can 
picturize said substrate support pin from the direction which counters at the tip of the substrate support pin. The relative- 
displacement equipment which makes the image pick-up equipment and said substrate susceptor displaced relatively in the 
direction parallel to substrate susceptor. The relative-displacement control means which controls the relative-displacement 
equipment and positions said image pick-up equipment in the location which counters at the tip of a substrate support pin, 
Substrate support pin assignment test equipment characterized by including a judgment means to create the information 
which is based on the image acquired by said image pick-up equipment, judges ** and non-** of the location on the 
substrate susceptor of a substrate support pin, and expresses the judgment result. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] ' 
[Field of the Invention] This invention relates to the method of inspecting ** and non-** of the arrangement on the . 
substrate susceptor of the substrate support pin which supports a printed circuit board .from a rear—face side, equipment, 
and a substrate support pin configuration method. 
[0002] 

[Description of the Prior Art] Attaching an electrical part (electronic parts being included) in a printed circuit board, and 
manufacturing an electrical circuit is performed widely, and in order to prevent that a printed circuit board bends to a rear- 
face side at the time of anchoring of the electrical part to this printed circuit board, making supporter material support a 
printed circuit board from a rear-face side is performed. It is performed in that case that a printed circuit board makes it 
support by the tip of a substrate support pin only in the part to which the rear face was restricted like [ in case the rear- 
face side of a printed circuit board is already equipped with the electrical part ] when it can support. For that purpose, it is 
required for the location of the arbitration on substrate susceptor to enable it to arrange a substrate support pin, and the 
substrate means for supporting in which it is possible are also already known. 

[0003] In this kind of substrate means for supporting, if arrangement of the substrate support pin to substrate susceptor is 
unsuitable, the part into which a substrate support pin must not support a printed circuit board rear face will be supported, 
and the problem of interfering with the already attached electrical part will occur. Then, after arrangement of a substrate' 
support pin, although inspection with that appropriate arrangement was conducted, since it was that inspection takes time 
amount and human being does conventionally since this inspection was conducted by the operator, it was difficult [ it ] to 
expect completeness. 
[0004] 

[Object of the Invention, a technical-problem solution means, an operation, and effectiveness] ** and non-** of the 
arrangement of a substrate [ this invention makes this situation a background and ] support pin on substrate susceptor — 
quick and high dependability — with, it makes as a technical problem obtaining the substrate support [bin assignment 
inspection approach and equipment which can be performed. And the configuration method and arrangsment equipment 
containing the substrate support pin assignment inspection approach, the test. equipment, these inspection approach, and 
equipment of following each mode of a substrate support pin are obtained by this invention. Like a claim, each mode is 
classified into a term, gives a number to each item, and indicates it in the format of quoting the numbeV* of other terms if 
needed. ft js because the possibility of the main combination of the description of a publication is spec|fied in each term. 

(1) The substrate support pin-assignment inspection approach (claim 1) characterized by to create the, information which is 
the approach of inspecting ** and non-** of the arrangement on the substrate susceptor of the substrate support pin which 
supports a printed circuit board from a rear-face side, judges ** of a substrate support pin location, and non-** based on 
the image which picturized a substrate support pin from the direction which counters at the tip of the substrate support pin, 
and acquired, and shows a judgment result, according to this mode, the location of a substrate support pin detects by image 
pick-up — having — ** of a location, and unsuitable ** — it is judged automatically and the information which shows a 
judgment result is created. Therefore, as compared with the case where an operator inspects, it can inspect quickly and high 
dependability can be expected. The information which shows a judgment result may be reported to an operator by the display 
as in the following mode, it is made for automatic location correction equipment to be supplied, or both may be made to be 
performed. 

(2) Display the information which shows said judgment result with the display which human being can recognize. The 
substrate support pin assignment inspection approach given in (1) term. From the display of a display, arrangement can know 
an unsuitable substrate support pin and an operator can correct a location, a display — **- unsuitable — if it does not come 
to see but the direction and amount of a location gap of a substrate support pin are also displayed, correction of a location 
will become easy further. 

(3) supply the information which shows said judgment result to the automatic location correction equipment which makes the 
automatic correction of the location of said substrate support pin (1) — or — The substrate support pin assignment 
inspection approach given in (2) terms. Thus, an operator's burden is further mitigable if the automatic correction of the 
location of a substrate support pin is made to be made. 

(4) (1) performed with the image pick-up equipment which picturizes two or more substrate reference marks prepared on the 
printed circuit board in the image pick-up of said substrate support pin in order to detect the location of said printed circuit 
board — or — The substrate support pin assignment inspection approach (claim 2) of any one publication of the (3) terms. 
According to this mode, one image pick-up equipment can be used also [ image pick-up / the image pick-up of a substrate 
reference mark, and / both / of a substrate support pin ], and the purpose can be attained, suppressing the rise of 
equipment cost low. In order to detect the location of a printed circuit board correctly, as for a substrate reference mark, it 
is common to be prepared in two or more places which were mutually [ on a printed circuit board ] far apart, and since a 
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substrate support pin is also arranged at two or more places which were mutually [ a printed circuit board ] far apart in many • 
cases, image pick-up equipment needs making it move in the direction parallel to a printed circuit board to a printed circuit 
board. If image pick-up equipment is made combination, the equipment which makes image pick-up equipment and a printed 
circuit board displaced relatively can also be made combination, and its reduction effectiveness of equipment cost is still 
larger in that case. 

(5) prepare a pin reference mark in the substrate back face at said tip of a substrate support pin, and picturize a pin 
reference mark as an image pick-up of said support pin (1) — or — The substrate support pin assignment inspection, 
approach (claim 3) of any one publication of the (4) terms, although it is also possible to picturize the apical surface itself 
when the apical surface of a substrate support pin is comparatively narrow — case an apical surface is comparatively large - 
- an apical surface — a pin reference mark — preparing — the image pick-up of the reference mark — with, it is desirable 
to consider as the image pick-up of a substrate support pin. the positioning accuracy of a substrate support pin is 
comparatively low so that image pick-up equipment narrows an image pick-up field to the location detection precision of a 
substrate support pin becoming high — usually — coming out — it is — moreover — then, since it is sufficient in many 
cases, in order to make it the candidate for an image pick-up not still begin not to see from the image pick-up field of image 
pick-up equipment, it is desirable to picturize a pin reference mark smaller than an apical surface. Especially the thing for 
which the image pick-up field of image pick-up equipment is made large in order to. carry out to the ability also of the 
comparatively large apical surface of a substrate support pin to be picturized since a substrate reference' rnark has many 
comparatively small things when using image pick-up equipment also [ image pick-up / of a substrate reference mark ] leads 
to the fall of the location detection precision of a substrate reference mark, and is not much more desirable. 

(6) The hole which carries out opening to said substrate support pin at the apical surface of the substrate support pin is 
formed, and let opening of the hole be said pin reference mark. The substrate support pin assignment inspection approach 
given in (5) terms. If a hole is formed in the apical surface of a substrate support pin, it can usually come out that brightness 
differs and, for a certain reason, the image of opening of the hole and an apical surface can make opening of a hole a pin 
reference mark. In case air is blown from the hole [ which penetrates a substrate support pin for the above-mentioned hole 
to shaft orientations especially ], then apical surface side of this hole, it becomes possible to make it blow off from the base 
of a substrate support pin and the base of a substrate support pin is laid in substrate susceptor, it becomes possible to blow 
away the foreign matter of that installation part. 

(7) the comparison with the image which acquired ** of said substrate support pin location and an unsuitable judgment by 
said image pick-up, and the information which specifies the criteria location of the substrate support pin set up beforehand 
performs (1) — or — The substrate support pin assignment inspection approach of any one publication of the (6) terms. 
Information which specifies the criteria location of the above-mentioned substrate support pin can be used as the image of 
the substrate support pin in for example, a criteria location, the coordinate data showing the location of a substrate support 
pin, etc. When the information which specifies the criteria location of a substrate support pin is an image, it can compare the 
image acquired by the image pick-up and directly. What is necessary is to ask for the coordinate data of the location of a 
substrate support pin by the operation from the image acquired by the image pick-up, and just to compare coordinate data, 
when the information which specifies the criteria location of a substrate support pin to it is coordinate data, any case — 
actually — ** — when the amount of gaps with criteria is in tolerance, it judges with a substrate support pin location being 
suitable. 

(8) the comparison with the information which specifies the criteria location of the electrical part on the rear face of the 
image which acquired ** of said substrate support pin location and an unsuitable judgment by said image pick-up. and the 
printed circuit board supported by said substrate support pin performs (1) — or — The substrate support pin assignment 
inspection approach (claim 4) of any one publication of the (6) terms. In this mode, based on an image pick-up error and the 
attaching position error of an electrical part, an insurance field is set to the outside of the field equivalent to the apical 
surface of a substrate support pin, and when not interfering with the image of the electrical part which has an insurance field 
in a criteria location, it can judge with a substrate support pin location being suitable, for example. According to this mode, 
the defect of the following template or the data itself who specifies the arrangement on the substrate susceptor of a 
substrate support pin can also be inspected. 

(9) It is the approach of arranging the substrate support pin which supports a printed circuit board from a rear-face side in 
the location of the arbitration on substrate susceptor. The pin assignment process which arranges a substrate support pin in 
the location which arranges the template which has a substrate location convention means to specify the location of said 
substrate support pin above said substrate susceptor, and the template specifies to it, The substrate support pin arranged in 
a pin assignment process is picturized from the direction which counters at the tip of the substrate support pin. The 
configuration method of the substrate support pin characterized by including the process which creates the information 
which judges ** of a substrate support pin location, and non-** based on the acquired image, and shows a judgment result 
(claim 5). 

(10) It is the approach of arranging the substrate support pin which supports a printed circuit board from a rear-face side in 
the location of the arbitration on substrate susceptor. The support pin automatic-layout process of arranging said substrate 
support pin on said substrate susceptor to support pin assignment equipment based on the data created beforehand, The 
substrate support pin arranged in a pin assignment process is picturized from the direction which counters at the tip of the 
substrate support pin. The configuration method of the substrate support pin characterized by including the support pin 
location inspection process which creates the information which judges ** of a substrate support pin location, and non-** 
based on the acquired image, and shows a judgment result. According to this mode, arrangement to the substrate susceptor 
of a substrate support pin is also performed automatically, and an operator's burden is mitigated further. In addition, the 
support pin location inspection process of a support pin automatic-layout process is possible also for separating and carrying 
out independently. 

(11) Configuration method of a substrate support pin given in (10) terms including the pin location correction process of it 
being further based on the information which shows the judgment result in said support pin location inspection process, and 
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correcting the location of the substrate support pin on said substrate susceptor (claim 6). The pin location correction 
process in this mode can also be separated from a support pin location inspection process, and can be carried out 
independently. 

(12) The configuration method of a substrate support pin given in (11) terms which perform said pin location correction 
process using the support pin assignment equipment used in said support pin automatic-layout process. According to this 
mode, location correction of a substrate support pin is also made automatically, and an operator's burden is mitigated further. 

(13) The magnetic-attraction force of an electromagnet performs immobilization in said substrate susceptor of said substrate 
support pin. Configuration method of the substrate support pin of any one publication of (9) thru/or the (12) terms. According 
to the electromagnet, by performing control of excitation and demagnetization, it can fix to substrate susceptor easily and a 
substrate support pin can be easily removed from substrate susceptor. Especially, operation of a support pin automatic- 
layout process or a pin location automatic correction process becomes easy. The description of this mode can also be 
separated from a support pin location inspection process, and can be carried out independently. . 

(14) The image pick-up equipment which is equipment which inspects ** and non-** of the arrangement on the substrate ( 
susceptor of the substrate support pin which supports a printed circuit board from a rear-face side, and can picturize said 
substrate support pin from the direction which counters at the tip of the substrate support pin, The relative-displacement ' 
equipment which makes the image pick-up equipment and said substrate susceptor displaced relatively in the direction 
parallel to substrate susceptor, The relative-displacement control means which controls the relative-displacement equipment 
and positions said image pick-up equipment in the location which counters at the tip of a substrate support pin, Substrate 
support pin assignment test equipment including a judgment means to create the information which is based on the image 
acquired by said image pick-up equipment, judges ** and non-** of the location on the substrate susceptor of a substrate, 
support pin, and expresses the judgment result (claim 7). If this mode is followed, the equipment suitable for operation of the 
substrate support pin assignment inspection approach will be obtained. 

(15) the — one — relative displacement — a control means — ****** — said — relative displacement — a control means 
— another — said — relative displacement — equipment — controlling — things — an image pick-up — equipment — a 
printed circuit board — an image pick-up — equipment -- a printed circuit board — plurality — a reference mark — 
countering — a relative position — . moving — making — the — two — relative displacement — a control means — 
containing — ( — 14 — ) — a term — a publication — a substrate — support — pin assignment — test equipment . 

It is equipment which arranges the substrate support pin which supports a printed circuit board from a rear-face side in the 
location of the arbitration on substrate susceptor. (16) The pin locking device which can fix said substrate support pin to the 
location of the arbitration on said substrate susceptor, The image pick-up equipment which can picturize the substrate 
support pin fixed on said substrate susceptor by the pin locking device from the direction which counters at the tip of the 
substrate support pin, The relative-displacement equipment which makes the image pick-up equipment and said substrate 
susceptor displaced relatively in the direction parallel to substrate susceptor, The relative-displacement control means which 
controls the relative-displacement equipment and positions said image pick-up equipment in the location which counters at 
the tip of a substrate support pin. Substrate support pin assignment equipment including a judgment means to create the 
information which is based on the image acquired by said image pick-up equipment judges ** and norJ-** of the location on 
the substrate susceptor of a substrate support pin, and expresses the judgment result. If this mode is followed, the 
equipment suitable for operation of the configuration method of a substrate support pin will be obtained. 

(17) Substrate support pin assignment equipment given in (16) terms including a substrate support pin location convention 
means to specify the location which should arrange said substrate support pin on said substrate susceptor. 

(18) Substrate support pin assignment equipment given in (17) terms in which said substrate support pin location convention 
means contains the template which has a pin location convention means to specify the location of a substrate support pin. 

(19) Substrate support pin assignment equipment given in (17) or (18) terms in which said substrate support pin location 
convention means includes a pin location convention data storage means to memorize the pin location convention data which 
specify the location of a substrate support pin. 

(20) Substrate support pin assignment equipment given in (19) terms containing the pin installation equipment which lays said 
substrate support pin in the location which said pin location convention data on said substrate susceptor specify. 

[0005] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt at the time of applying this invention to an electronic-parts 
wearing system is explained to a detail based on a drawing. In drawing 1 , 10 is the base of the electronic-parts wearing 
system 12. and electronic-parts wearing equipment 16, the electronic-parts feeder 18, and the printed circuit board means- 
for-supporting 20 grade are prepared on the base 10. The printed circuit board means for supporting 20 have the substrate 
conveyor 22 arranged by X shaft orientations (it sets to drawing 1 and is a longitudinal direction), and a printed circuit board 
24 is positioned and supported by the electronic-parts stowed position defined beforehand while it is conveyed by substrate 
conveyor 22. These printed circuit board means for supporting 20 are explained in detail later. The electronic-parts feeder 18 
is formed in the 1 side of the substrate conveyor 22. About this electronic-parts feeder 18, since there are not this invention 
and direct relation, explanation is omitted. 

[0006] Electronic-parts wearing equipment 16 shall carry out straight-line migration at X shaft orientations and Y shaft 
orientations shaft orientations and the components maintenance head 30 cross at right angles mutually, and shall convey 
electronic parts 32, and it shall be equipped with it. Therefore, while a ball thread 34 is formed in the both sides in Y shaft 
orientations of the substrate conveyor 22 of the base 10 in parallel with X shaft orientations, respectively, it is screwed in 
each of two nuts which were prepared in the X-axis table 36 and which are not illustrated, and the X-axis table 36 is moved 
to X shaft orientations by rotating these ball threads 34 by the motor 38 for an X-axis table drive, respectively. In addition, 
on the base 10, the interior material slack guide rail of a proposal which is not illustrated, respectively is prepared at the two 
ball-threads 34 bottom, and in interior material slack guide block of a proposal-ed which is not illustrated, fitting of the sliding 
of the X-axis table 36 is made possible to a guide rail, and it is shown to migration to it. On the X-axis table 36. while the ball 
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thread which is not illustrated is prepared in parallel with Y shaft orientations, it is screwed in the nut which the Y-axis table 
42 does not illustrate. By rotating this ball thread by the motor 44 for a Y-axis table drive, the Y-axis table 42 is guided at 
the guide rail 46 (only one of these is illustrated to drawing 1 ) of the interior material slack pair of a proposal, and is moved 
to Y shaft orientations. A nut, the ball thread 34, the X-axis table 36 and the motor 38 for an X-axis table drive,, and a nut. a 
ball thread 40, the Y-axis table 42 and the motor 44 for a Y-axis table drive constitute the XY robot 48 above. 
[0007] It is under surface than the Y-axis table 42, and the CCD camera as image pick-up equipment which picturizes the 
maintenance posture of electronic parts 32 in the location between a feeder 18 and the printed circuit board supporting 
structure 20 is formed in the X-axis table 36 in Y shaft orientations again. Also about this CCD camera, since there are not 
this invention and direct relation, explanation is omitted. While being attached that the components maintenance head 30 can 
be gone up and down and pivotable, the lifting device 52 which makes it go up and down the components maintenan.ee head 
30, the slewing gear 54 made to rotate the components maintenance head 30 to the circumference of a center line,. and CCD 
camera 56 which picturizes the reference mark prepared in the printed circuit board 24 are formed in the perpendicular side 
face 50 of the Y-axis table 42. 

[0008] The components maintenance head 30 has the adsorption nozzle 60 which adsorbs electronic parts 32, and the holder 
62 which holds the adsorption nozzle 60 removable, as shown in drawing 3 . A holder 62 is moved by the XY robot 48. the 
adsorption nozzle 60 should pass an air duct — the rotation bulb which is not illustrated, a hose, and. electromagnetism — 
pass a directional selecting valve etc. — it connects with the source of negative pressure, the source of positive pressure, 
and atmospheric air — having — **** — electromagnetism — the adsorption nozzle 60 is made alternatively open for free 
passage to the source of negative pressure, the source of positive pressure, and atmospheric air. by the change of a 
directional selecting valve 

[0009] The printed. circuit board means for supporting 20 are equipped with the substrate lifting device 70, substrate clamp 
equipment 72, and support pin equipment 74 as shown in drawing 2 . The substrate lifting device 70 has the substrate lifter . 
76. From the inferior surface of tongue of the substrate lifter 76, it is made for the guide rod 78 of a pair to begun to be 
prolonged, and fitting of the rise and fall is made possible to the guidance cylinder 80 of immobilization at the base 10. A ball 
thread 82 is fixed to the inferior surface of tongue of the substrate lifter 76 again, a ball thread 82 moves in the vertical . 
direction at the base 10 at the circumference of a perpendicular axis pivotable and by being screwed in shaft orientations by 
the nut 84 attached in migration impossible, and rotating a nut 84 by the motor 86 (referring to drawing 6 ) for rise and fall, 
and the substrate lifter 76 is made to go up and down. 

[0010] Substrate clamp equipment 72 has the fixed guide 88 (refer to drawing 3 ) and the movable guide 90 which were 
prepared in parallel with the substrate conveyance direction (X shaft orientations). The above-mentioned substrate conveyor 
22 is formed in the field where these fixed guide 88 and the movable guide 90 counter mutually, and a printed circuit board 24 
is conveyed. As shown in drawing 3 , the substrate presser-foot sections 94 and 95 which project slightly are formed inside 
in one. and between the top faces of the printed circuit board 24 carried on the substrate conveyor 22, in the upper limit side 
of the fixed guide 88 and the movable guide 90. these substrates presser-foot sections 94 and 95 separate few clearances, 
and are prepared in it. 

[0011] The movable guide 90 is supported movable in the direction which intersects perpendicularly with the substrate 
conveyance direction by the substrate lifter 76. As shown in drawing 2 , the guide rail 100 prolonged in the substrate 
conveyance direction and the direction which intersects perpendicularly is formed in the upper limit side of the support block 
98 of immobilization at the base 10. and fitting of the movable guide 90 is carried out to the guide rail 100 in the guide block 
102 of immobilization on the inferior surface of tongue. The movable guide 90 is guided at a guide rail 100, and is moved by 
the migration equipment containing the feed screw and nut which are not illustrated, and it approaches and it is made to 
estrange it to the fixed guide 88. 

[0012] Support pin equipment 74 is formed on the substrate lifter 76, and as shown in drawing 3 , it is equipped with the 
substrate susceptor 110 and two or more substrate support pins 112 attached in the substrate susceptor 110. The substrate 
susceptor 110 was equipped with the bottom wall 114 and the side attachment wall 116 of a pair parallel to X shaft 
orientations, and has accomplished the typeface of KO which carries out opening to the upper part. The top face of a side 
attachment wall 116 is made into the level back face 118, and supports near the both-sides edge of a printed circuit board 
24 from a lower part. Moreover, the top face of a bottom wall 114 is made into the clamp face 120 which is a. horizontal 
plane, and two or more female screw holes 122 are formed in this clamp face 120 at equal intervals in the X-axis and Y-axis 
both directions. In addition, the substrate susceptor 1 10 is exchanged according to the magnitude of a printed circuit board 
24. 

[0013] The substrate support pin 112 is fixed to the substrate susceptor 110 by the pin locking device 130. The pin locking 
device 130 is equipped with the support plate 132 of a longitudinal configuration, and the bolt 136 as a holddown member 
which fixes the support plate 132 to the substrate susceptor 110 as most clearly shown in drawing 4 . The slot 138 prolonged 
in parallel with the longitudinal direction of a support plate 132 is formed in the end section of this' support plate 132, and a 
bolt 136 penetrates this slot 138 and is screwed in the female screw hole 122 of the substrate susceptor 110. With the side 
in which the slot 138 of a support plate 132 was formed, the substrate support pin 112 is being perpendicularly fixed to the 
edge of the opposite side. Therefore, the substrate support pin 112 can be positioned in the location of the arbitration in the 
field of the shape of a circular ring surrounding the female screw hole 122 with the combination of surrounding rotation of the 
bolt 136 of a support plate 132, and migration in alignment with a slot 138. And if the field of the shape of a circular ring 
surrounding all the female screw holes 122 that are movable by changing the female screw hole 122 in which a bolt 136 is 
made to screw as for the field of the shape of this circular ring, and were formed in the substrate susceptor 1 10 is piled up, 
since the whole top face of the substrate susceptor 110 may be covered, the substrate support pin 112 can be positioned in 
the location of the arbitration of the top face of the substrate susceptor 110. 

[0014] The substrate support pin 112 is equipped with the end face section 140 which constitutes the shape of a cylinder, 
and the point 142 which serves as a minor diameter as it goes at a tip, and let the apical surface of a point 142 be the level 
substrate back face 144. Therefore, a printed circuit board 24 will be supported in respect of being comparatively small by 
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the substrate support pin 112. The circular reference mark 146 is formed in the center section of the substrate back face 
144. This reference mark 146 can also be considered as the crevice formed in the center section of the substrate back face 
144. i n addition, the substrate support pin 112 is in the condition attached in the substrate susceptor 110, and height is set 
up as the back face 1 18 of the substrate susceptor 110 and the substrate back face 144 of the substrate support pin 112 
are in the same horizontal plane. 

[0015] In case the substrate support pin 112 is attached in the substrate susceptor 110. the template 150 shown in drawing 
5 is used. A template 150 consists of the plate of the transparence of the magnitude corresponding to the class of'each 
printed circuit board 24, the positioning mark 152 is formed in the location corresponding to the attaching position of each 
substrate support pin 1 12, and the tool insertion hole 154 is formed in the location corresponding to the female screw hole 
122. It consists of the cross line to which the center position of a reference mark 146 is shown that the same magnitude as a 
reference mark 146 is [ the positioning mark 152 ] circular, and is beforehand set as the location corresponding to the part in 
which the electronic parts 32 of the rear face of a printed circuit board 24 are not attached. A template 150 is positioned by 
the printed circuit board means for supporting 20 like a printed circuit board 24, and is supported. 

[0016] This electronic-parts wearing system 12 is controlled by the control unit 160 shown in drawing 6 . A control device^ 
160 makes a subject the computer whiiph has the bus 168 which connects PU162, ROM164, RAMI 66, and them, and CCD 
camera 56 and input unit 172 grade which picturize the reference mark of said printed circuit board 24 and the reference 
mark 146 of the substrate support pin 112 are connected to the input interface 170 connected to the bus 168. The input 
device 172 is equipped with the control panel operational in an operator, the keyboard, etc. The output interface 176 is 
connected to a bus 168 again, the electromagnetism which controls the negative pressure for adsorption of the motor 38 for 
an X-axis table drive, the motor 44 for a Y-axis table drive, the lifting device 52 of the components maintenance head 30, a 
slewing gear 54, and the components maintenance head 30 through the drive circuits 179 and 180 and 181,182,183,184 
grades — a directional selecting valve — While the motor 86 for rise and fall of the substrate lifter 76, the migration 
equipment of the movable guide 90, and display 186 grade are connected, CCD camera 56 is connected through the control 
circuit 188. The indicating equipment 186 includes the display which an operator can recognize. In addition, although each 
above-mentioned motor is a servo motor which is a kind of a driving source slack electric motor, angle of rotation can be 
adopted if it is a controllable motor, and a step motor etc. can also be used. 

[0017] Pin location convention data memory etc. is prepared in RAMI 66 of a control device 160, and the pin location 
convention data which specify the criteria location which should arrange each substrate support pin are memorized by pin 
location convention data memory corresponding to each printed circuit board. Pin number n is attached to each substrate 
support pin, and the center position of each pin corresponding to this pin number n is memorized with X and a Y coordinate 
value (Xn and Yn). Moreover, various programs, such as **, an unsuitable judging routine, etc. which, are shown in drawing 7 
besides the program for equipping'a printed circuit board 24 with electronic parts 32 with a flow chart, are memorized by 
ROM164. 

[0018] Before equipping a printed circuit board 24 with electronic parts 32 in the electronic-parts wearing system 12 
constituted as mentioned above, according to the class of printed circuit board 24, two or more substrate support pins 112 
are attached in the substrate susceptor 110. First, a template 150 is conveyed by substrate conveyon 22, and is positioned 
above the substrate lifter 76. It succeeds in positioning in the conveyance direction of a template 150 with the stopper which 
was formed in the downstream in the conveyance direction and which is not illustrated. Next, the pin bcking device 130 is 
laid by the operator on the substrate susceptor 110, and a bolt 136 is loosely screwed in the female s ;rew hole 122 through 
a slot 138 so that each substrate support pin 112 may be located under each positioning mark 152 of a template 150. Then, 
by raising the substrate susceptor 1 10 by the substrate lifter 76, and the substrate support pin 1 12 ard the side attachment 
wall 116 of the substrate susceptor 110 supporting a template 150, and raising them further, a side attachment wall 116 
raises a template 150 from the substrate conveyor 22, and pushes and fixes to the substrate presser-foot sections 94 and 
95. The substrate support pin 112 is fixed to the substrate susceptor 1 10 by adjusting the location of the substrate support 
pin 112, inserting a tool from the tool insertion hole 154, and binding a bolt 136 tight strongly in the condition, so that the 
positioning mark 152 of a template 150 and the reference mark 146 of the substrate support pin 112 may be in agreement 
with a sufficient precision as an operator shows drawing 5 with a two-dot chain line. 

[0019] While anchoring to the substrate susceptor 1 10 of the substrate support pin 112 is completed above and the 
substrate lifter 76 and the substrate susceptor 110 are dropped, after a stopper is evacuated to an evacuation location, the 
substrate conveyor 22 is operated and a template 150 is taken out. Then, it is based on ** and the unsuitable judging routine 
which are shown in drawing 7 , and inspection of the arrangement on the substrate susceptor 110 of the substrate support 
pin 112 is conducted. 

[0020] First, the step S1 (it outlines the following S1.) other steps — being the same — it sets, pin number n is initialized by 
1, and the pin location convention data whose pin number is 1 are read from pin location convention data memory in S2. 
Next, in S3, the components maintenance head 30 is moved by the XY robot 48 based on X of the read data, and a Y 
coordinate value (X1 and Y1), CCD camera 56 is positioned in the above-mentioned coordinate location, and the reference 
mark 146 of the substrate support pin 112 is picturized by CCD camera 56 in S4. In addition, since the components 
maintenance head 30 is controlled to position the axis of the adsorption nozzle 60 in the location of X to which it was 
directed, and a Y coordinate value, X of the above-mentioned pin location convention data, and a Y coordinate value (X1 and 
Y1 ) If it considers as the value by which only the amount of offset of the axis of the adsorption nozzle 60 and the optical axis 
of CCD camera 56 was amended and the components maintenance head 30 is positioned according to X and a Y coordinate 
value (X1 and YD The optical axis of CCD camera 56 is positioned in the location of X and a Y coordinate value (X1 and Y1). 
[0021] In S5, the coordinate value (X1 ', Y1 ') of the central point of a reference mark 146 calculates by the well-known 
approach from the image of the reference mark 146 acquired by CCD camera 56 after the image pick-up of the reference 
mark 146 in the above-mentioned S4. And in S6, X of the substrate support pin 112 to a criteria location and the amount of 
gaps of Y shaft orientations are computed based on the calculated coordinate value, and X of the pin location convention 
data read in S1 and a Y coordinate value (X1 and Y1). The amount of gaps of (X1-X1 ') and Y shaft orientations is computed 



http://www4jpdl.jpo.go.jp/cgi--bin/tran_web_cgi_eije 



2004/09/03 



6/8 ^ — is 



by (Y1-Y1 the amount of gaps of X shaft orientations is with a sign at RAMI 66, respectively, and it is stored. Then, noting ' 
that the judgment of whether X of the substrate support pin 112 computed by S6 and the amount of gaps of Y shaft 
orientations are in Tolerance R in S7 is performed, and "rt is suitable, if it is in tolerance The ** data which express that 
arrangement of the substrate support pin 112 is appropriate in S8 are created, and the unsuitable data which express an 
unsuitable thing in S9 are created noting that it is unsuitable, if there is nothing into tolerance. And in S10, if it is NO, after 
the judgment of whether to end control is performed, and the pin number will be made to carry out 1 **** in S1 1 (n= 2 [ in 
this case ]), S2 or subsequent ones are performed. S2 - S9, and S11 are repeatedly performed until the judgment of.SIO 
serves as YES. and the result of an operation of the amount of gaps of the central point for every pin number. X, and Y shaft 
orientations and **. and an unsuitable judgment result make it correspond to the pin number, respectively, and are stored in 
RAMI 66. 

[0022] And according to the input to the input unit 172 by the operator, ** and an unsuitable judgment result are displayed 
on a display 186 in the form corresponding to the pin number. In being unsuitable, the amount of gaps of X and Y shaft 
orientations is also doubled and displayed, and an operator corrects the location of the substrate support pin 112 based on it. 
When there is also a substrate support pin 112 judged that is unsuitable, after the template 150 was positioned above the 
substrate susceptor 1 1 and is again fixed as mentioned above after location correction of that, coincidence with the 
positioning mark 152 of a template 150 and the reference mark 146 of the substrate support pin 112 and an inequaJity are 
checked. Both are inharmonious, and when [ as which the amount of gaps was displayed on the display 186 ] shifting and 
having agreed with the amount, the location of the substrate support pin 112 is corrected that the gap should be canceled. 
When [ as which the actual amount of gaps was displayed on the display 186 to it ] it shifts, and it has not agreed with an 
amount or the positioning mark 152 and the reference mark 146 are substantially in agreement Since it is whether template 
150 the very thing is wrong or the location of the positioning mark 152 is unsuitable. It is investigated by the operator any 
they are and treatment of whether a template 1 50 is exchanged for a right thing or to correct the location of the positioning 
mark 152 is performed. 

[0023] After the substrate support pin 112 is attached with a precision sufficient to the substrate susceptor 1 10 as 
mentioned above, a printed circuit board 24 is supported by the printed circuit board means for supporting 20 containing 
these substrates support pin 112. and wearing of electronic parts 32 is performed. A printed circuit board 24 is carried in to 
the substrate susceptor 110 upper part by substrate conveyor 22 like the above-mentioned template 150. and positioning 
immobilization is carried out. Under the present circumstances, the substrate support pin 112 is raised and it will be in the 
condition of supporting the rear face of a printed circuit board 24 in two or more places. Although two or more electronic 
parts 32 are attached in the rear face of a printed circuit board 24, these electronic parts 32 and the substrate support pin 
112 do not interfere. It is because the location of the substrate support pin 112 is decided such. 
[0024] Thus, after a printed circuit board 24 is supported by the printed circuit board means for supporting 20 in a 
components stowed position, it is moved to the location which counters the substrate reference mark by which CCD camera 
56 was formed in the printed circuit board 24 by the XY robot 48 like the case of support pin inspection, and a substrate 
re f er ence mark is picturized. Based on the image of the acquired substrate reference mark, the maintenance position error of 
a printed circuit board 24 is detected, and it is stored in RAM166 of a control unit 160. Then, although the components 
maintenance head 30 takes out electronic parts 32 from the electronic-parts feeder 18 and being conveyed to a components 
stowed position The maintenance position error of the printed circuit board 24 which the maintenance posture of electronic 
parts 32 is picturized by the CCD camera for an electronic-parts image pick-up at the middle, and a maintenance position 
error is detected, and has already been detected, Based on the maintenance position error of these electronic parts 32, while 
the migration length of electronic parts 32 is corrected, electronic parts 32 are rotated by the slewing gear 54, and a 
maintenance position error is corrected. Since a printed circuit board 24 is equipped with electronic parts 32 after that, an 
exact components stowed position is equipped with them with the posture of normal. 

[0025] CCD camera 56 constitutes the image pick-up equipment in this invention, and the relative-displacement equipment 
with which the XY robot 48 makes image pick-up equipment displaced relatively is constituted so that clearly from the above 
explanation. Moreover, the part which controls migration of the XY robot 48 in a control device 160 constitutes a relative- 
displacement control means, and the part which performs ** of ROM164 of a control device 160 and an unsuitable judging 
routine constitutes the judgment means. 

[0026] In this operation gestalt, since inspection with appropriate arrangement of the substrate support pin 112 is conducted 
automatically, it is quick and highly precise and an activity can be done. Moreover, since the image pick-up of the substrate 
support pin 112 is performed by CCD camera 56 for the substrate reference mark image pick-up of a printed circuit board 
24, as compared with the case where image pick-up equipment is formed independently, equipment cost can be held down 
low. 

[0027] In addition, the positioning mark 152 of a template 150 is possible also for considering as the circular chisel of the 
same magnitude as a reference mark 146, and can also be considered only as the cross line in which the center position of a 
reference mark 146 is shown. Moreover, as shown in drawing 8 . it is also possible to use the template 192 which has the 
locating hole 190 of a major diameter more slightly than the substrate back face 144 of the substrate support pin 112 for the 
attaching position of the substrate support pin 112. In this case, elastic deformation of the template 192 is carried out, and it 
depresses slightly, and in the condition of having made the point of the substrate support pin 1 12 inserting in a locating hole 
190 slightly, if a tool is inserted from the tool insertion hole 154 and a bolt is bound tight, the substrate support pin 112 can 
be fixed to the predetermined location of the substrate susceptor 110. and positioning of the substrate . support pin 112 can 
be performed still more easily. 

[0028] This invention can also be carried out with each following gestalt. In addition, since these operation gestalt is carried 
out in the electronic-parts wearing system of the same configuration also in said operation gestalt, illustration of the same 
part and explanation are omitted and explain only a characteristic part. In the operation gestalt shown in drawing 9 , the 
support pin equipment 74 in the printed circuit board means for supporting 20 is equipped with the substrate susceptor 200 
and two or more substrate support pins 201, and the base 202 and the side attachment wall 204 of a pair parallel to X shaft 
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orientations are formed in the substrate susceptor 200 in one. The base 202 accomplishes plate-like [ which was formed with 
the magnetic material ], and is made into the clamp face 206 the upward field of whose is a flat horizontal plane. Moreover, 
the level back face 208 is formed in the top face of a side attachment wall 204. The base 202 equips the interior with two or 
more coils, and a clamp face 206 is magnetized by supplying an exciting current to these coils. The base 202 is connected to 
the power source (illustration abbreviation) which supplies an exciting current to a coil by the code through the control box 
210. and this control box 210 is controlled by said control unit 160. 

[0029] The substrate support pin 201 was formed with the magnetic material, it has the point 226 used as a minor diameter 
as are shown in drawing 10 and it goes at the cylindrical end face section 224 and the cylindrical tip which protruded on the 
plinth 222, and let the apical surface be the level substrate back face 228. The air duct 230 penetrated to shaft orientations 
is formed in the interior of the substrate support pin 201, and opening by the side of the substrate back face 228 .of an air 
duct 230 is used for it as a reference mark 232. The crevice 234 of a major diameter is formed in the opposite side in the 
substrate back face 228 of an air duct 230. The substrate support pin 201 is held in the pin hold machine 236. Two or more 
hold crevices 238 are formed at equal intervals, and these hold crevice 238 positions the plinth 222 of the substrate support 
pin 201 in the pin hold vessel 236, and is formed in it with the configuration and dimension which can be held. i 
[0030] The substrate support pin 201 is held by the components maintenance head 30, is picked out from the pin hold 
machine 236, and is attached in the substrate susceptor 200. The components maintenance head 30 is equipped with the 
holder 62 and the pin holder 240 held removable at a holder 62. The pin holder 240 equips the interior with the collet chuck 
(illustration abbreviation) which can hold and can release the substrate support pin 201, and this collet chuck is operated by 
control of the positive pressure supplied to a holder 62, and is switched to the condition of reducing the diameter and 
grasping the substrate support pin 201, and the condition of expanding the diameter and releasing the substrate support pin 
201. The pin holder 240 is alternatively held with the adsorption nozzle 60 holding electronic parts 32 at a holder 62. 
therefore — although the 2nd path to which the negative pressure for electronic-parts adsorption is led is also formed in the 
holder 62 apart from the 1st path to which the above-mentioned positive pressure is led — this 2nd path — 
electromagnetism — your not only being made alternatively open for free passage to the source of negative pressure, and 
atmospheric air by the directional selecting valve but it can be open for free passage now in the sourpe of positive pressure. 
[0031] Anchoring to the substrate susceptor 200 of the substrate support pin 201 is performed by [ as being the following ]. 
Even the pin hold machine 236 is moved for the components' maintenance head 30 by the XY robot 48, and the substrate 
support pin 201 of the predetermined pin number is held by the pin holder 240. And based on the pin location convention 
data memorized by RAMI 66 of a control device 160, the components maintenance head 30 is moved to the pin attaching 
position upper part of the clamp face 206 of the substrate susceptor 200. Next, although the substrate support pin 201 is 
dropped by the lifting device 52, at this time, the 2nd path of a holder 62 is made open for free passage by the source of 
positive pressure, and the compressed air is supplied to the air duct 230 of the substrate support pin 201 through the pin 
holder 240. Therefore, the .substrate support pin 201 sits down to a clamp face 206, after being made for a clamp face 206 to 
be approached and performing cleaning except the dust of a clamp face 206, dust, etc., injecting the compressed air from a 
lower limit side. It is magnetized after taking a seat of the substrate support pin 201, and a clamp face 206 adsorbs the 
substrate support pin 201 with magnetic force, although not magnetized till this point in time. The substrate support pin 201 
secedes from the pin holder 240 by suspending supply of the positive pressure from the 2nd path, beirjg returned to the 
condition that the collet chuck of the pin holder 240 does not grasp the substrate support pin 201, and raising the 
components maintenance head 30. Since the substrate support pin 201 is' adsorbed with magnetic force in the clamp face 20 
at this time, the once positioned substrate support pin 201 does not shift. Magnetization of a clamp faoe 206 is canceled 
after the substrate support pin 201 secedes from the pin holder 240. 

[0032] Although the above-mentioned actuation is repeated by the components maintenance head 30 and the substrate 
support pin 201 is arranged on a clamp face 206 one by one, after the last substrate support pin 201 has been arranged on 
the substrate susceptor 200, it is maintained at a condition [ that a clamp face 206 is magnetized ]. ancl all the substrate 
support pins 201 are fixed to the substrate susceptor 200. The substrate back face 228 of all the substrate support pins 201 
and the back face 208 of the substrate susceptor 200 are located on 1 horizontal plane in this condition. 
[0033] Next, the reference mark 232 of each substrate support pin 201 is picturized like said operation gestalt by CCD 
camera 56 formed in the components maintenance head 30, it ** and unsuitable ****** of the arrangement is carried out X 
of the substrate support pin 201. the amount of gaps of Y shaft orientations and **, and an unsuitable judgment result are 
stored in RAMI 66 corresponding to the pin number. And the part by which the data of the amount of these gaps and a 
judgment result control migration of the components maintenance head 30 of a control unit 160 is supplied, about the 
substrate support pin 201 judged that is unsuitable, the operation of the amount of corrections based on the amount of gaps 
is performed, and correction of a location is made by the components maintenance head 30. First, the components 
maintenance head 30 is moved to the location before correction, and fitting of the pin holder 240 is carried out to the 
substrate support pin 201. Since it is made to expand the diameter of the collet chuck in the pin holder 240 at this time and 
the clamp face 206 is demagnetized, fitting to the substrate support pin 201 of the pin holder 240 is performed reasonable. 
Then, a collet chuck is made to reduce the diameter, the substrate support pin 201 is held at the pin holder 240, and the 
components maintenance head 30 is raised, and it is dropped after only the above-mentioned amount of corrections is 
moved. By this, the substrate support pin 201 is again laid on a clamp face 206, a clamp face 206 is magnetized after that, 
and ft is fixed to the location after the substrate support pin 201 correcting. Thus, with this operation gestalt, since 
correction of the location of the substrate support pin 201 is also made automatically, the efficiency of an activity improves 
further. 

[0034] It is also possible to use the substrate support pin 300 shown in drawing 1 1 . The substrate support pin 300 has the 
point 306 equipped with the substrate back face 304, the end face section 308, and a plinth 310 like the substrate support 
pin 201. The hole 312 of shaft orientations is formed in the substrate back face 304. and he is trying to function on the 
opening as a reference mark 314. Let the end face section 308 of the substrate support pin 300 be the magnetic base. 
Although explanation is omitted since the magnetic base is generally known well, it can switch to ON condition which a plinth 
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310 magnetizes, and the OFF condition that magnetization is canceled, by carrying out rotation actuation of the lever 316. 
[0035] The substrate support pin 300 is attached in the substrate susceptor made from a magnetic material (illustration 
abbreviation). The magnet base of the end face section 308 is beforehand made into an OFF condition, and is arranged by the 
pin holder 240 of the components maintenance head 30 like the operation gestalt of drawing 9 at the position on substrate 
susceptor. However, since substrate susceptor is not used as the electromagnet, excitation of this and demagnetization are 
not performed. After the substrate support pin 300 is only laid on substrate susceptor and arrangement of all the substrate 
support pins 300 is completed, actuation of the lever 316 by the operator changes the magnet base into ON condition, and it 
is fixed to substrate susceptor. then — if it can set in the two above-mentioned operation gestalten — the same — carrying 
out — ** of arrangement of the substrate support pin 300, and unsuitable ** — it is judged automatically. When there was 
the need for correction, after the magnet base of the substrate support pin 300 with the need is made an OFF condition by 
the operator, correction of a location is automatically made like the operation gestalt of drawing 9 , and the magnet. base . 
after correction is returned to ON condition. 

[0036] In the above-mentioned operation gestalt, although it changes the magnet base into ON condition after arrangement 
termination of all the substrate support pins 300, whenever one substrate support pin 300 is laid In substrate susceptor, an 
operator is able to be made to change the magnet base into ON condition. However, in this case, whenever directions data 
are inputted by button grabbing by the operator etc., it is desirable for the installation to the substrate susceptor of one 
substrate support pin 300 to be made to be performed. If it furthermore adds, the above-mentioned substrate support pin 
201,300 is able to be attached in substrate susceptor by an operator's handicraft like said substrate support pin 112. 
[0037] Although ** of arrangement and an unsuitable judgment were performed by calculating the central point of the 
reference mark in each above-mentioned operation gestalt from the image of the reference mark of the substrate support 
pin acquired by the CCD camera, and comparing with the coordinate data of the central point of the criteria location 
memorized by RAM Besides this, as shown in drawing 12 , for example, the image of the acquired reference mark 400 It 
compares with the image data of the reference mark 402 (an alternate long and short dash line shows) in the criteria location 
beforehand memorized by RAM. It is also possible to perform ** and an unsuitable judgment by whether whether more than 
(%'s) being occupied comparatively and the part of a setup of the part to which a reference mark 400 laps with a reference 
mark 402 not lapping are below setting %s. 

[0038] Moreover, as shown in drawing 13 , it is also possible to judge ** of arrangement of a substrate support pin and non- 
** by comparing the image of the acquired reference mark 500 with the data of the criteria location of the electronic parts 
32 on the rear face of the printed circuit board beforehand memorized by RAM. For example, if the insurance field 502 (an 
alternate long and short dash line shows) is set to the outside of the image field (a continuous line shows) of a reference 
mark 500 and this insurance field 502 does not interfere in it with the image of electronic parts 32 based on an image pick-up 
error, the attaching position error of electronic parts, etc., it judges with the location of a substrate support pin being 
suitable. Since the insurance field 502 has interfered with the image of electronic parts 32 in the case of drawing 13 , it is 
judged with a pin location being unsuitable. 

[0039] In each above-mentioned operation gestalt, although the image pick-up equipment which picturizes the reference 
mark of a substrate support pin was considered as combination with the CCD camera for the substrate reference mark image 
pick-up prepared in the components maintenance head, it is also possible for the CCD camera for a substrate reference 
mark image pick-up to form separately the image pick-up equipment for a substrate support pin image pick-up. Moreover, 
although the substrate support pin was laid in substrate susceptor and correction of a location was made by the components 
maintenance head holding electronic parts, it is also possible to form separately the equipment which has installation of these 
substrates support pin and a location modify feature. Furthermore, the equipment which can apply this invention is not 
limited to the electronic-parts wearing system of drawing 1 , but can be applied to the system equipped with the electronic- 
parts wearing equipment of the format that two or more components maintenance heads are revolved in the surroundings of 
a common fixed pivot line etc. In addition, this invention can be carried out with the gestalt which performed various 
deformation and amelioration based on this contractor's knowledge, such as changing the combination of each component of 
each above-mentioned operation gestalt, without deviating from a claim. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing roughly the electronic-parts wearing system which is 1 operation gestalt of this 1 
invention. 

[Drawing 2] It is the front view (part cross section) showing the printed circuit board means for supporting of the above- 
mentioned electronic-parts wearing system. . 

[Drawing 3] It is the perspective view showing the support pin equipment of the above-mentioned electronic-parts wearing 
system. 

[Drawing 4] It is the perspective view showing the substrate support pin and pin locking device in the above-mentioned 
support pin equipment. 

[Drawing 5] It is the top view showing an, example of the template for arrangement of the above-mentioned substrate support 
pin. 

[Drawing 6] It is the block diagram showing the deep part of relation in this invention in the control device of the above- 
mentioned electronic-parts wearing system. 

[Drawing 7] They are ** stored in ROM of the above-mentioned control device, and the flow chart which shows an 
unsuitable judging routine. 

[Drawing 8] It is the transverse-plane sectional view showing another example of the template for arrangement of the above- 
mentioned substrate support pin. 

[Drawing 9] It is the perspective view showing the support pin equipment which is another operation gestalt of this invention. 
[Drawing 10] It is the transverse-plane sectional view showing the substrate support pin of the above-mentioned support pin 
equipment. 

[Drawing 11] It is the transverse-plane (part cross section) Fig. showing the substrate support pin of the support pin 
equipment which is still more nearly another operation gestalt of this invention. 

[Drawing 12] It is drawing showing notionally the another substrate support pin assignment inspection approach with each 
above-mentioned operation gestalt. 

[Drawing 1 3] It is drawing showing notionally the still more nearly another substrate support pin assignlment inspection 
approach with each above-mentioned operation gestalt. 
[Description of Notations] 

24: Printed circuit board 32: Electronic parts 48:XY robot 56: CCD camera 74: Support pin equipment 111 
susceptor 112: Substrate support pin 144: Substrate back face 146: Reference mark 160: Control unit 
164: ROM 200: Substrate susceptor 201: Substrate support pin 228: Substrate back face 230: Air duct;232: Reference mark 
300: Substrate support pin 304: Substrate back face 312: Air duct 314: Reference mark 400: Reference mark 500: Reference 
mark 



10: Substrate 
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mmn^ mm »#«co»7 ol (±14 h) 



(71) tiJSA 000237271 

(72) 5891* flgg^ 

«a*fflamajBT3S«aji9SJft m±«fcs 




(54) [5B9!<&£fM StR^J#e>IBB^ffi, EItt4*ffi*<fc^Si 



(2) 

1 

[W#B2] HB«**f*t!>OJl**. ftE7'J> 

nfcB & ©s s£ qi t - 9 zmm? * m ** b c ± o fr 

[M«B3] BE*«£#fcr>itsa©s«3:»Kfc:t; 
m^-zom&zff? c ft zm&m i 

[B*B4] WEStS3t}#tr>&Boa. ^Fj@co«^ 
*.■ *ME«BCJ:0B#Ufc»B£. -ltt.E*«3£J*e> 
C.tO^SnST'U > h««<Z>BBJtK:*3«-*B&gB 50 

p° D <osii&g £*ajrr si m t ©tt«E tc * o ff ? c t * 
«£#tf>EBt*£#i£. 

tf > *»Bj£mr±0>ffi*©ffiBCEBT ?>SST 
ttBaS«*»#©±aK:. IWE*«j!t#tf>©ffifi$« 

Eit?> tf >EBXfI£. 50 
t;>EBXSC*^TE«StlfcatR3£»e>*, ^ro 

fcB*fcK.cH>TSlS£#£>ifcB<DB, ^jgfc'Hjfc 

t r s s «x» e > ©ssss. 

[ii*Jfi6] :/iJ>h£tK£XlBr«ti*&%i9r«&£ 
*>E*fi3t»e>*. £J#t!>EBgB(c. ^a6f£fiSL 

Jt5*-^tatji»r. iitEafi3£»©±{=Efia-a-«jg 40 
»tr>ei&EBxat. • 

t:>EBXgCi3^TEB$nfcStE3t}#tf>«r. 
g<h. 

•€-»3t^e>tiB^xei"*i^**<i3e«s**^-ri*« 



4*BB¥l 1-195899 
T -SgBT&^T. • 

jWE»s$J*e>*-f-oas«x«ffc;>«)Ms*t=»i6i-r* 

*©*»IMtoBB«MBLTIffltt«BBfi**«S#e 
^fefl^ttrtlTStfcBlcttBfta&r.sBttiFIMNfl^ 

(»E««Bfi«ciO*#atifciBB»=»^»Tai«^. 
fc!>©aiS£J##±K:*3tt2>fi:B©B • ^BeMBU 

[«B<DffBfcKB] 
[0 0 0 1] 

EtOl • ^3BS«B-r*^rft*«fc^BB. picas' 
«3g»e>EB35rffi«=B"r*fe«)Ta&'S. 
[0 0 0 2] 

U > hB«*B®B*»eS»««C3tl»S-&«Ct««ff 
tontUS. > HSffi©BBBIwgElcBg(, 

TU-S. *«S»*J:©ttB«)ttB»:* 
S3t»t;>6EBb»*J:5«-T'BC4:3St£»K-C»0, 

j e-n^"ifiE/j:B«^{t«B i biuc;«ie,nT^s. 
[0003] r»t©s«S)#Sfii:*^T, at££}3 
fc^<&8«£#fc;><DEBa«FBWT»ntf. StS3?f# 
tf>*^'J > h»«BB©3t»LTtt&Stt^«fl'*jfe 

[0 0 0 4] 

±^*] *B9ni. c©¥itss*tcLT. mwL%m 

<f±K*W*««3£»br>©EB©B • 5FB«r.fflBC*» 
■3Bt»««tt*etTfT^»*SS3£J*e>EfittB*ffi 

•5. -5-LT, *^HJ(Ccfcc.T. TE&^«<DSS3t}#lf 
>EB*B:tr&iiJ:tfttBBB. fcStflctnSlftB* 



3 

m&ktfgiWL&'atsmfa^Lft t: >©EI^Sfe J:tfEB 
fcit co aim t££ i^T5 tztbTSb -5. 

(i) yj > t-a^^MfflSA^j^-f 5at££#t:> 

T£-=>T. SS^l#tf>€;^-OS1S^kr>C0ftS(C*f 

f^fig-r -5 c <t t-r -sa^^f e >eb*££;>7?£ 
(gnuj^i) . *§n«(-«kn^ s«^}#e>(ofig7i? 

mmtm^^ffom^iztt^ti,T, mmz&^&ftoz. 

«fc<^. • 
^jK^Bt^^r^^-r^) (i)3fitcieecos«5£t#e> 

7FilW7'«tS^^^tf>$r»0, {4B DIET'S di^T 

cofig-fnco^(S]*3j;txsfc^^$-e-ntf. — segco 

(3) B<!fe*iJ^^^Sr^-rit^. mrI5SS^f#e> 
C0<iB£giM£IE-r3§a<i§i^iE£jEtC#yS-r3 (1) 
SfclS (2)3Stte®coSM3£^ft;>S2B^S*&. COO 

<fc r> tea tf xDi±m&& mtgiEZ n^> <t e> \z-t n 

COS1£g*P T - ^ £ fitfl&T lUfcgB (C«fc K) ft O (1) 

i»u (3)^co^-rn^ i -3icE«oas*3t»t:>E«* 
9 (Dmm e > <omm.<t com* 

ffi3f»cEB^n-5^t*^^fcse>. }l{*ilBti^' l J > h 

t^st?*?.. isiftgBsafEfflK-rtttf. iMit 

(5) (WiEaS3£19K>jfe«IO««3£»Blce>aip-7 



(3) 1 1 - 1 9 5 8 9 9 

lfflE£J# LT£>&W?-i? 
<Dffi8l&fto (l)ft^L (4) ^-rtlfr lOtcElfccD 
lSS^t>EIttf*fe (IS#ii3) . a«£t#e> 

iSffitc t! >a*P v-d7 *R»*. ^-coSip^-i7 co}§&£ 

•€-m? ! bJS«»«*<S«SB©S#^«*^ 

ue>Sip^-^5:SifeT-5C<h*?MSL^co-eS.5). 
4*»c. »{ft8B£a«a^-*©»lftt:ifcfcffl-r-£>« 

ft. *«*J*t!>©tt;«!WlE^ifeBlffi'b««^Iffi2:-r« 

a» (6) W-E*«3£»fcr>C-tO*ffi*»e>«3jfe*Bffi^' 
BBa-rSA^^JsSL-. -€-©7X©BBPS:.ttEtr>a*^- 

^i-rs (5)9itE*©*«^j#fc:>BEB*3e*ft. a 

C0§8P£ e>S¥T-^ttic:<!:A<f#5. *#(C, ± 
• E7t**«3E»fc?>Srl**flH=Kar*^tTn«. 31 
C07tc05fe«ffi<B!l^e)^^,$:'!^^jX^-C. S1S3t}#lf>co 

JEffi*»S«3E»^ir«BSn*IBH. ^-cosBsmos 

(7) ME*«3t# ^FjSW«^$r. w(E 
. jS«f;J: T- ft ISJ£ 2 nt ^ -5 a tR3£ 

i* tf > co a m a b * « s r a is « t <r> tt $* « c £ o f f p 
(DTtt^b (6)^co^fti^ i otc ; E©coas^:^fcr> 

SHB^S^fi. ±ES«3EJ9t;>©aqiffiB*aC-r* 

it«ti. a^(4B(ifesa«3ti#t:>ro®^ 
a«3fe»e><7)«wttB*a3e-r*««*?Bi 

«pittBS:a3e-r*»«i^ffl«x-^r**«^i:«. « 
«c «k o n# $ nfciBB** e> aisxjt tf > ©eg Qffiai 

vi-rntD^-g-fe. 3ifsta*<t<D-rna^fiF#«s 

(8) mE*«3t»t;>ffifi©a. ^i^isj. ine 
it^n^yu > ha«os®jitc*5tt-5asiSBaroa«p 

50 eB^aS-r^>mSi:Wit^tCJ;0?T-5 (Dtt^L (6) 



(4) 

5 

>©ft*BK:fflST*(»W0>fl-«i::. BBg|g;fe,fctfB 
£««;WStMfcB»w**B««S<B*<i:-T#l,itt^«£- 

EBT-5 t!>EBXSt. K>EH8l:*^TEIS 

r*iat**trctt*«4:r*»*3E»K>fl?BB 
(»#B5) . a» 

T. *!He*«3£fife>*. 3t»e>EBBBt. 
ifcL&x—^McSr^T. MfBStg^-&±(cES$-ti- 
S3fc»fc!>SftEBIHfc, e>EKli:*i»TEI 

fifcf -5 tf >{£ I^SIS <fc & ^ tT C t £*$8S! t T -5 

>©s«£f*#^e5EBt>s»-cfTto*i, itmmanm 
tf-mmmznz. £i#tf>as!iEBx*§Ji, 3£ 

(11) 3 SC. ME3a*fcr>ffiB«BXSf::*5tt*« 

*»«3£i*e;>o3ffiB6iHE-rse>fi:fi<HEia*^ 

tr(10)?BfcE«©a«3E»tj><DEB»» 

6) . *MS«i;*»tSfcr>ffifi«jEX8t>. 3£»tr>tt 

BttBXBtttttJOBIUTSfiStCSIJfi-riilt^-C* 40 

s. 

(12) «r£e>ttB«iEXS*. WE3fef*e>e»E 
Bxe«C*3^TfiEffl$n43tJttr>EB^E^ffifflLT 
ff -5 (ll)iglzfe«©S«3£l#tf>©EE*r£o #&«(c 
±ti«. as«3t»fcT>©ttBBiE , be»rfT*3ti. f£t£ 

(1 3) gflEg1£3r}#£>©ffirKSffi3£}##^©HJ££ 
m^5<OiS^,©?l^(zJ: Off o (9)fc^L(12)^cn>-r 

n*^ i -r)irfe$jco*is5:}#tf><^ES*?£. m&Hicj; 



11-19 5 8 9 9 

5 

to^tctM-pts. »c ^}#tf>ei))EBxg* 

(14) yj>hatg«:BiB«3i»63g»-r*««3£»t; 
><pS«3tJ#-&±fC*5^-SEBO® • ^FS^SE-rsS'. 
Btra&^T. (»E»««»e>€:t©*S3t»t;>©Sfe 
B£»fflTS*flfrS»B?Jlifefc»BiBBi, 
BBt«IEaSS^«F*i:*IS«3£J5f*»=¥fTa3!rrtIC« 
»»»iS'a-*«**»»BB<t. -C-<04e^UftB«M». 
LTWE»«BB**«3£»t;>©*iBK»|Ja-r*ttB 
CffiBft»r*ffi»»»lW»#B<i:. MtEBBKBtcJ: 

■*-«« ftfp*r*«3t*» 4: e >E§^ 

S^B (B*«7) . «1K£}$e>E 
BttB7*ffi©B;WicaLfcBBa«»Sn*. 

(15) Bltt#iMMMmfc&LT®ME«#fMMM' 
» # B <fc fi»J C . DO E4S ft f* lftB B *«■« tSCiCJ: 
0, JSB^Bty'J > hlSt$. BBSIB**y»J>h 

s b <o m & © s m v - * t »m t 5 n » & s ^» n a « 

*S 2ffi»»»IW«^at*tr(14)*tEB©»«jfeJ* 
(f>ESMig. ' . 

(16) > hs«€-BBffli^e>3t}#-r-5Sffi^»e 

±©GE««M£Bl::BB-*-*BB-C*t> 
T. WE»K^»^±©ffiB©ffiBClWE*SX»i;> 

BE»B*»#±iiH*sn*:ai«*»ii;>t, 

Si, *©»«£BiittE-S«£»<f<!:*B«3fc»*»:: 

Tff«c*i*ii=«»»iftaF#a««fWM6Bi. 

^Higl £ftJffl UTME»tt&B&£££ftk: >©$fc« 

c»wr*ttBcttB*»r*«»i«!iiwfP*ftt, m 
E»»8ii:±o«*snfci«i:i^>Tis$«fi; 

>©S1S3fc#ff±»::#tt*&B©B • ^BSrWjeu 

t)tt>Esgg. as«3£»t;>©E 

B*ftO*Sfil:BLfcKB««»6n*. 
(1 7) IWE»«£Hp#±©imES*3t!*fcr>fcEBT 
^#ttfi€r«*r*S«3£»t;>ttBa«#B:S$tr(i 

(1 8) IWEJlffi*»t;>(a:B«S¥B:*«. assjttf 

- h*^tr(17)3HCE«<7>SS^l*t:>EBBB. 
(1 9) WE*B3t»e>ttB«36#B««. 

ttB«JEr r -^E*^B**tr(l7)*fc«(l8)9ICE« 

(20) sfj§BSts3:J#T§r±<73. BfifBe>fig«^^-^ 



(5) 



ftBPW 1 1 - 1 9 5 8 9 9 



8 



[0 0 0 5] 

mw<nw&<nw*m sit, ^wzm^mFummi/x * 
kkw-t*. m i iz&^t i o tem^Fagkmi/^T-A . 

2 011 Xfi^ft (B 1 Kl*t*Ta£**ft) KEKSft 70 

2 2 Kcfc 9 «jM f^btlf; 

m^gBp D DS«fistceg**^n, $»$ns. coy 
ssn>^72 2 <D-m\z\zm^&m%gim i s 

[0 0 0 6] tt?ffiaft*£Bl 6te, SSfifi^'W K ■ 
£<> *:<Dtz&* ^ — X 1 0 coStg =3 2 2 0Y»S 

ipjt*ft*K.iBKtt*n-€ r n, jS— ;utti;3 4#x«i;& 
jsjK¥?TKRtt ens x«f- >0U3 6 tcis 

ffl^E-^ 3 8 ^«toTlHl<E?*-6*l-6C:ttJ;0, Xtt 

tZ, Ytt^— :/;i/4 2 3&*H«Uftl^y hC^^Tf^ 

;U4 2 ttS6rtSB*ffcS— *fO#-f K U-;U4 6 (Bid 
tt*(0-*O^«:H^) KJgrtSnTYtt^ffilKl^WS 
iirbn^o ^it7h, # — ;U*ai;3 4, X*fcT— ^ 

3 6 ^J:tfXiT-7VHKffl^-^ 3 8 t7K 40 

#-;u*ai;4 0. Y«i-5r->OU4 2 *<£<>>* y$*^--:/;u 
[0007] xttf- ^;u3 6 fcn£fc, Ytti^— 

4 2<tOT«t*^T, Y«r£faK^>T#m^g 1 8 

tyj > hS^SE2 o t.<Dm<Dfaw\z. m^gp D a D 

3 2(?)ffi|#g^^itt^IMl<l:lT0CCD*^ 
7^Sltb^T^§. C(0CCD*^7(:^UTt>, * 

:/;u4 2<&sntft«H5 otctt, «fi,««f\7K3 0^ 50 



K3 0£#&£i*£#K$|B5 2, ^a D p«f#-\ 
3 0 Sr + ^aSfeO^lEllESii-SlHl^a 5 4, y 

u > I-S1S2 4difi:^enfc*qiv-i7*«nr-6cc 

[0 0 0 8] SSAffiiS'Ny K 3 0 11, S3 fC^-Tcfc^ 
IZ, tt^ffiffi 3 2 €rft»"f £K»/X;i/6 0 (h, 
»/XJU6 0 Sr»BtpJffi«C«^f«3}x;U^6 2 t^fT 
*;U^6 2ttXYD*y. h4 8 fclckoT^iti 

[00 09] yu>hSffi»gi2 orau i2i:^t 

cfc^tC, 1«#^17 0, M^7>ygl7'2^i 
tfJ»e>SI7 4StAT^5. Sffi#^gg7 0 
'tt, fitSU 7^76 tWLTt^, i«U7* 7 6 (DT 
B^fttt— 3*©*f< KPy K7 8 *«5S^ttl$ii*6h, ^ 

i o izmfecomftm s o \z^^m\z^^nx^ 
z> 0 Sfi'J7^7 6(7)TIi:n^ ;utoi; 8 2 3W 
s^^n, ^-x i o tcSttftSS^^otctHitenJffi^o 

tt*.W^»»^tBt*0fttti&nfc^-^ h 8 4 KH^S 
nT4o0, t7h8 4^M ; E-^8 6 (0 6 #fiS) 

^JtoTiHie$^^nsc:<h(cir)3S--;ufei;8 2^± 
[ooio] is^7>ygi7 2«, ss^in^f^ 

(Xtt^ffi])' fC5pfft3lS^^nfeS^^-r K8 8 (0 3 
#bs) t njfttf-r K 9 0 t^f L 
-f H6 8 *3<fctf*J»;tf< K 9 0<Z> 

3S<7)StR3>^7 p 2 2^sette>n. 

#-f K9 Oco±*S®{cte, 



7 P U > hlg2 4$: 
9 4, 9 5#— ttWKKl+S 

nt^^ cne>s«t¥$x.si$9 4, 9511 s^=j> 
^722 ±i:«te»n^yu > hs<s2 4<D±mt<Dm 
izmfrtzmmzmTTm+ibtiT^z. 

[0011] pJ©j^W K 9 0 H, SfiU7^ 7 6 (C^O 

^9 8^isii:n mwi®igL?jfotm&Tz>jjfa{zm 

9 0 l4f^TIi:iS<?)^< K^a 7^102 twis^T 

^< k u-;u 1 0 0 cK^$nTt^ B mma-i k 9 0 

[0 0 12] ^W^>^M7 411 IS'J7^7 6±(C 

Rttsnt^o, 0 3 tc^-f s«^}#^i 1 0 



(6) 



11-195899 
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e> i 1 2ts«*w5, gfi£}#i& noii mm 
i i 4 ixtt^rfii^fTft— *ro«fi i i 6 t&mz* 

±Jj\zma-?Z>^<D^M&&LT^2>. Wmi 1 6CO± 
Stt*^tt^J#BB 1 1 8 <h2ft, :/U> hS«2 4<&Pi 
«*«ifi«ST#rt*S£***"*. JSBl 14©1 

3nte7k¥®T&<5®tt® 1 2 0 £2tl. Z<DWttffil2 

[0013] sfi$»e>i i2H e>@)£gii3 
ofc«fcos«3£»#i i oKasan*. \d>m%.mm 

»«13 2t, *<D3Z&& 13 2 £gfi£}#£ HOC 
B5£T*BJ£a#<h LTOsfOU 1-13 6 fc*r«*TH 
CG>X»«1 3 2©— WMfctt. $SS13 2(DI 
**|pJ»CTfT^3ErX-&ft^:l 3 8#*JES£*1T*3»K # 
;i^h 1 3 6fiC<7)S7vl 3 8 £KiILTgfi3:}$-fr 1 1 
OCOMteCK 1 2 2 £«R<&$n*. 3££?fi 1 3 2(D^7\ 
1 3 8 3&*»idi*nfc«i4:ttS»«OSi*lcatE3Ef»t!> 
l 1 2^IK:@S$nti^o -tofztb* ss^t° 
>112H 3ti#fil 3 2t&#;H- 1 3 6 (D^to 0 ^0 

»t*7t 1 3 8 fc».ofc»»<h<z)a^'&t)-&i3ci:t), m 

teCK 1 2 2 feHttR5lltta>««rtOtt*©tt«tfi« 

&#)*J£M-r&£o fit, c<z>R 88 

1 3 6 £«££1*£> fitted 1 2 2 ^^MT^-ch^ct 

d^Kpj^t^o. s«3EJ*#i i oizmi&zntcT^ 
TCDKtai;^ i 2 2 *Htrns8«ofli«€:afentf,. s 
i i o©±ii*^a^s<t^i:$nT^s 

Sfi3mtf>l 1 2^M5j#^l 1 0<B±®<D 

cooi4] gfi3E#tf> ii2n R^tt^^-rsa 

42i 1 4 2 <056MBtt*¥fc»fi3fcl* 

il4 4«kSnt^. Lf:^T, 7 p| J>h*tE2 4 
tt. Sfi3^t!>l 1 2K:«fc0Jttt»/hS^BT£#S 
nSCttSS. 4 4CO*5fefflfCH R7f£ 

<Z)gtjgV-£ 1 4 6#R»6*1TI^. ZLOl^m^ — Z 
14 6H SfiS^S 1 4 4 ©+*«K»rtSftfcEI«S 
t-r^Cl^fe^JffiTfe^. 75:43, 1 1 2 

»«E3:«p#i i oKittowtsnfcttjBT, afi£ 

jttr 1 1 0 <D3c}#® l l 8 d:SS3t}*tf > 1 1 2 Ogfi 

^mm i 4 4 £rfm-7k¥ffiftiz$>z>£v\zm2tfz$-m 
[0015] Sfi3£^t:>i 1 2£gfi5£#-&i 1 oic 

SxOfttt*ISl::«, B 5 C^tf>yi/- h 1 5 

jusn*. f>/i/-hi5on &yu>hs«24 

3t»tf>l 1 2<DlfcftttlBC»«:r*ffiK»wfl[K»«)-7 

i 5 2^«sn, fit^a^A i 2 2 Kttjc-raftR 



^15 2 HS¥7-i7 1 4 6 tH^fSOR^iS 

i*-?-* 1 4 6^*^tes*7K-r+^^<h^e,^D> y 

U > MSfi 2 4 0iI^SfM3 2^»Dtt»6nT 

yu-hl5 0ti, 7U>h««2 4£Ra»::LT., ^ 
»J > h 2 0fc£0ftBft#£nT£}#£*i 

[0 0 16] ^^aSfiS**/*^/* 1 2H B6»C« 

tsii^s i 6 o vmmznz. mw&m.i e o 

10 \ts PU162, ROM164, RAMI 6 6 43 XJ^t 
nsssKTsyu 1 6 8^tnn>.t!a-^$ift 
<hT3 $><D~C$> 9, AX 1 6 8 KSMasn&Xa-f 
7x-xi7 0l:ll ffjK^U > 4©gig^r- 
**5«ktfa«3cEFt;> 1 1 2 0i¥?-^ 14 6£ii# 
t^CCD^3^75 6i3i^A^^Ml 7 2«*<8M«2 
*XT^£. A^IIl 7 2H f^lK#^«^nTtg«:ttf^ 
/X*;W f tR— K**«»^T^^, /U16 8CliS 
ft. VAJl-f >^7x-7 1 7 6^»»gn, SKlftlel&l 
7 9, 1 8 0, 1 8 1, 1 8 2, 1 8 3, 1 8 4f ^ 

a? itxttf- zfjismmm^-* 3 8, Ytt^-yjugft 

^-^44, ^p n p§^7K3 0O#^gI5 2 ( [El 
KS154, *g l g I «J#'\y H 3 0<D8R»fflftJES:«!lffll-r 
*«K:£|6]«Jift^ lfi'J7^7 6©#Sffli-^8 

6, Bjft^-r k 9 0 <D&»)mm* sssii8.6W<« 

jR^n^ditfel:, MflBBSl 88^LTCCD^^ 
[0 0 17] $I|!IS116 0 (D R AM 1 6 6l:H' tf> 

«T-^^E»snt^5. #Sfi^e>c^tr># 
^ffis^x, Yjsaitt (Xp , Yn ) Ttett^n^i^ 

CDT&So Sfc, ROM16 4{Cti, 7 P| J>Mffi2 4 

{cm^SBD a a 3 2 &mmTzzi#><D7nir7i*<Di& % m? 
[0018] ^±(Dj:^(its^:^n^a^D a D ^^">x 

7" A 1 2 C^^T^U > HSfi2 4Ca^gg D a D 32^g 

s-r^ffitr, ^'j>hiSfi2 4oisi:«i;T«R(oa 
fi^?te> i i 2*«ai«s:»-& i 1 ocnowtsft 

St". f>7 P U- h 1 5 0 3^, SfiH>^.T2 2 
cfcOS8ii$n, SSU7^ 7 6 0±*i:fiBft»Sn 
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-J U- M50 <D&&m&tb^-2 1 5 2 (DTJilZ&m 

ffi^^tr>i i 2^{4g-r^>cte)tc> >s^^s i 3 
o^iss^p i i o±(c@g$n, *;uhi3 6^« 
ai 3 ssa-cflwacfti 2 2i:8<«§sn*. 

StU Sfi^b!>l 1 2<hS1S^J#^l 1 0 coffliJH 1 
16t^f>^^-M5 0SJ)SU SSU:±#ai* 
6tl* d tic J: O, «1116#f>^l/-M5 0t 
Sffin>^7 2 2a>S#§±W\ Sffi*¥£;taS9 4, 9 

ft -7-^7 l 5 2 £StR£ff e> 1 1 2 ©S«*^-* i 4 
6 5 fc, S«)ttf> l l 2(7) 

ffiB&M«U I*HAAl5 4*5IAt#ALT# 

1 1 2 1 1 0 CiSt^o 

[0 0 19] £t±-CStE3E«Ptr>l 1 2<DSm^m^l 
1 0^CD^tttta*f£TU *«'J 7*7 6*5<fctf*«3: 

n, h 1 5 0**«fflSn«. «^T. B7i: 

So 

[0 0 2 0] 7f^S 1 (UATS 1 tffigfBT 

/^U d^Sbf 1 ~C$>^) e^ftBJflfiT*— 

COX, YISI (Xi , Yi ) CS^TXYP#7h 
4 8 (Cct OffiS^^y H 3 0tf9»$te>nTCCD 
5 6^±Kffi«fiKtCffiRft»$n, S4C^ 
TCCD^3^75 6ClcJ;9S1£3£}#e> 1 1 2 CDg2fS^ 
— £ 1 4 6 ^SftSns. fr*5, SBiBffil$'\y K 3 0 

Rtyx^eoodss, fg^snfcx, Yjffiam 

ttBaS^-^aX. YjK«« (X, , Y. ) tt, 

yx;u6 ocofi^t ccd^i^7 5 6<7)7ttttcD^y-fe 

y Mfc'tt«IE*nft«<hSnT430, X, Yjffi«ffi 
(X. , Yi ) i:a^T»flft^y K 3 0 ^ffilft* 

£tttttf, CCD*^7 5 6©**fc*»X. Y&JHf! (X 

i . Yi ) (BffiBKftfifta&Sn*. 
[0 0 2 1] 1ES 4\Z&tfZ>mm-?-2 1 4 6(Dit 

f£, SSir&^T, CCD*>7 5 6l:«fc0B(SSnfc 

14 6©t.MOSM (X. ' , Y. ' ) OTHWStt 
fit, «*£ftfcJffiSffi«2:* SI 

(c4o^T^^ai^n^e>^^^S7 :: -^(Dx, yis 
«t (Xi , y, ) tizm^x, sm&sizttTzmwi 
^^e>ii2cox, Ym*iai«)rti**«jmisn*. 
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xtt^mo-rnfitt (Xi -x. - ) , Yfa^ft^-rn 

&I2 (Yi - Yi ' ) TffttlSn. RAM 1 6 6 iC-en 

• s6T*wanfc»sj»e>i i2©x, yh^isjo 
rn*3»fiF»«HRrtK***5*o«S3&«fft)n, fff 

£fst?>i 1 2©E«3&«*«n?»*c:itatf ^ 

f£f&2n<5o fits i oic^^t, »ja*»7-r*^ 
t^iiastsnftft c<o*&n=:2); S2J^ 

B^*ffStl5. S10O«^YEStft5i-CS2 
-S 943«fctf S 1 l*H*9iIL,*fra*L tf>#^«CO 

sf-ojft. x, Ytt^rsjco-rn»osi*«*45<ttfa. ^ 

[0 0 2 2] fit, fEJKWcfcSAagBl 7 2^ 

a? fcj^-ra^sB i 8 6 \zm^znz> 0 ^awT**^ 
\z\t, x, Yis^^^-rnsfe'&feitTS^^n, »m 

..*tt*n<c*tJl»T*tE3gI*e> 1 1 2(DttBt*iE-r 
6. ^®^£^£nfcSS3mt:> 1 1 2*«1*-C*>^ 

^n<D&wmmmzmzfT>7\s- h 
i 5 o i io±^{ci5:s^^$n, tui£<£> 

i:5i:UTiS3nfc±T, f>yu- h 1 5 0 <£>{£B 
ftftv-* 1 5 2 £S«3fcl#fc;> 1 1 2<7)S*^-^7 l 

e> i i 2<ofiB^«iEsn*. -pnc:*ru n^cor 

ni^gl 1 8 6 CS^^n^cf tlii&Slt^ 

1 5 2 <hA^-* l 4 6 
ifebT^S»'&tC«, r>yi/-H50S 
^^PelSofcfeCOTfe^^, &Bft#"7 — £ l 5 2 0& 

^^JWlCcfcOBI^Sn* ^>7 P U- h 1 5 0 £IE 
LA>fc<0i:!£tfct" &B&#>^-^ i 5 2 0(41^ 
*iE'i"436»oi*-i"4a*o«iB**ffto*a*. 

40 [ 0 0 2 3] VX±.(D£o\ZlsT. S&£}$tf> 1 1 2 *« 

l l 2ft^tr:/'J > hlS^gg2 oir 
1 5 0 iB«i:LT»fi3>^7 2 2 (UOSffi^ 

i i o±^«SA£n, c<djs, 

> 1 1 2^±#Si*-6ftx! yu>hlg2 
>hIIS2 4 0®®i-^Sc^m^p°p3 2d«»0Wlt 

5^ bntt^^ cin6*^»a3 2 t»ss«Ftr> i i 
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2<fc*<T#T*C<ttt&^. g«3£Stf>l 1 2^)fil 
tf^<D£o\Zfr®<bnT^Z>fr£>T&Z>* 
[0 0 2 4] CCi^tLT^'J > hSfi2 4^g8SIS 

7-^w»l:S^t^U > hg&2 4 gigM 
^ftttlSn, ffilSgB 1 6 0<DR AM 1 6 6 KlIMflSn 

s. S6ffii#A7K3o^giJaMgai 

^OSit Ci^TlfUfiiftlC C D 
^/7l:J:0ifa5p D D3 2(B«#i6»a<»BSft, 

ttBMBWftUjsn, iEiw*uanT^*yij>h*« 

*£K:StH>T. «^«i&3 2<0#fte«d«£lESttS 

n, »»ffiB»a^«IE$n*. l7«A3 2BtOS 
KT'iJ > h*«2 4»cS»S*l*fc», JEttftffiAg* 
ttBlCjE«<DJ6|>-c»»SftS. 
[0 0 2 5J K±©KB*SW6ift>ai3i:. CCD^j 

SElti^. Sfc, 6 0l:*S^TXYo#y 

h 4 8 0D»n«Mfi^«a^^fij#»MiH«i#ft««ia 

U ffl'fflgiW 1 6 0 <£>ROM 1 6 4 CDSg, ^5g*iJS;U— 

[0 0 2 6] *mffiMm\z$>^T\$, mw.$:ft¥> 1 1 
2 <DEB^aw^s^<z)*3tt3&<ai(iTfT*5ns&*, f£ 

»tf>1120a»^ > hStR2 4C0SffiS2p-7 

[ 0 0 2 7] j>yi/-M 5 0 V — 

?152ll l 4 6 ∋*S£0>H»C!>* 

£fcT3JteT*SU l 4 6 0^M 

BSr^r+^ao^trscitfcpiffiT**. m 

SiZTTst^OiZ. Sfi3£»£>l 1 2<7>ffiW«fcBH»« 
3£J#fcT> 1 1 2 0g}£3^So 1 4 4±0I^i:*iOtt 
B&#A 1 9 0 ^tt§T>yi/- h 1 9 2 £ffi/8T£ 
C£fcpr&T&&o CtDl^CH r>^l/- h 1 9 2 
£*tt«JB;Sit-T«ai|;:«« LTtf, g«3E*#fc?>l 1 2 
CDftSgS£tee&£>?v 1 9 0 l:I^l:RASitfctti 

oitnn i 1 2 1 i oosf 

Bft»ff*«:-B*a^ff5c:t^T#*. 
[0 0 2 8] *«Wtt, aTCD&ff^SlT^SS^-^Cc!:^ 



(8) ^¥1 1-195899 

^^tm^m^(Dm^&mm^^^A\z^xm 
mtstiztztb. m-&ftv>m7jk, MatRL, 

■ 74^ a & 200 tsg(Difi$fip tr > 2 o 

l£*BAT;feO, »«X»#2 0 OlCtt, ^-X2 0' 
2ch, XW*ftCTfrtt— »©«B2 0 4t34«— 
R»6ftt^5. ^-7 2 0 211 «tt»»^cfc.0»JSc 

&£®tt®2 0 6 i^lTO^, £fc, 112 0 401 
Il:W¥^:$^I2 0 8«$tlTl^ 9 "^-^ 2 

B«^»$n^Ct{zJ;t)ffiftH2 0 6MfcSn-5 

i^7^x2 i o ^Lt3< ;u^®«sat£#us-r& 

2 1 0 ttffiEfflmeB 1 6 0 (c<fc 

[0 0 2 9] St£5£ftt!>2 0 1 f4Btt«t»fc«t OJ^JSE 

a? an, o i o c^ti; ^> \z, -&j^2 2 2 jc^isanfcR 
tifcoas^2 2 4titaB»ci6i^'5-*ca^T/Mi<tasjfe 

mU 2 2 6 <h£«*_T*3!K ftaaS^*sp^:StS^;j*® 
2 2 8 t$ntU5. S*£3:}ttf>2 0 1 COrtgBCte, 

i**ifttjia"r*ffi«iiB2 3 o**#jsa*i, 

2 3 0 (DS^^:^@2 2 8fflycDMQ7&«aqiV-^ 2 3 2 
chlTff^n^), £^uiS82 3 0tf)g«£j#®2 2 8 
tJ4S»Bttt, *gOG£Ig&2 3 4»S$nt^-5, 
SK^t:>2 0 111 tr>JR$S 2 3 6 fr^^an^ 
«t^l:a^T^5. tT>iR$g§2 3 6JZ«J «S05iRS 
^ HSIS 2 3 8 ^«WPH^»J«anT*30, -n<E>iR^[H3g& 
2 3 8 H S«^^e>2 0 l<D^ffi2 2 2 *filft* 

[0 0 3 0] g«;£i$tf>2 0 1 «, ttSfiWsy K 3 
0(I«fcO«}#anTh:>iR«S2 3 6^6B0tliSn, 
Stg3^£2 0 0«0<W^W, 

St!>*;^2 4 0(i:Si^T^. t?>*;U^2 4 0 

w, rt«c»**»tr>2 o i tis» f «»w«t^ 

yhft-;J (IHtk^SS) ^I^TfcO, 
40 ?"ry 2 6 2 lZiPk$&£tl&lEHLCDffl'ffl{Z < k'D X 
fM&S 1*S*L ttgLT*«£#e>2 0 1 £ffi£plT£ 
tfcgg£, JtgLT»S$fte>2 0 1«:*»rSttl8t 

ic^ooiAbn^o e>W2 4 0ii ifSD D D 3 2 
£«J#"r*«»./ X;U6 o <htR— «j*c^ju^6 2 

$n^o ^<Dtz*b. ^^y6 2CH ±EiEJE«:*<lfl 
ia»<ttt»nc, m j ?Si5p a p^^^^EE^^<^2ffiS§ 

feM$ntt^^, z<Dm2m$&tzmmjjfiy)&ftiz 
^oM&mt^tizm^^zmm^^^ti^cD^'b 

50 [0031] mwi^m tf > 2 0 l Og&^t^ 2 0 0^ 
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F3 0^XYO#7M 8\Z<kV tf>JR^§s2 3 6 ^T 

coss^:^tf>2 o i#«f#£n£„ tit, mmmm 

1 6 OCDRAM 1 6 6)ztZ&2tlfz¥>&WMfe'r-i? 
izm^^X. SBSG^'N 7 K 3 0 2 0 0 (7) 

o 6 <d t:>®ftfig±^r^T^»j^-d-^n^o 

^{ C #^^S 5 2 lC£9Sffi£t#fc:>2 0 l#Te$£-tt 

^ss^ite>2 0 1 <^^miiss2 3 0 ic«s&$n^ e 

*r<Dfz*b. g«£?$fcf>2 0.1«, TaBffi^«&fflRS« 
^PgltLOO^ttM 2 0 6 {C*gfi2-tt£n£C<h<h£: 
0, ifctt®2 0 6 £)i£, «*S:l»<»»«:ff^fc±-C, 
»ttffi2 0 6l:»BTS. »#B2 0 6lt C<Z>f$,«5£ 
Tte«ffc£nTl>fc:^J&*, SS$)#t?>2 0 1 
l:«flssn, St£3£f#tf >2 0 l *««*K:J:oT»* 
T^o SB2H»^6(OjEffi<D«l&^ffjl:Sn, C>*;|/ 
^2 4 OOzi |/y h? 1 *^ 2 0 1 *ffl 

JJ^J^ 2 4.0 J&>S»JK-r.£. .ZCDK, Sffi^tf>2 0 
1 MI^{:J;oTiM2 0 CSf $tltl^/:^ 

— sffi«ft»*n;tfi«£i#e>2 o l^-rnsctts 

[0 0 3 2] « fifths/ H3 0 KcfcO±ffi»fea*»0 
51 Sn, li> 2 0 l.fflffi2 0 6 ±tCgg 

BSn***, ««OStS3t»tf>2 0-l^S«3t»#2 

oo±i:Eisnttn ffiftB2 o 6&m{t2nfz& 30 

> 2 0 1 COS1S^»® 2 2 8 <hgt£3£J#-& 2 0 0 <B3M# 

[0033] &\z. mtzmmmmtm&izLT, 

ftssy K 3 0 \ZWL»t>ntzCCDtl 5 6 Id £0 2-* 

<£>s«5£it e> 2 o i comm-?-? 2 3 2^a»sn, 
sbs<7)5S, ^mrfmfeztiz. tr> 2 0 1 <d 

x, YW^fS]o-rnfi*5cttxa, *i«(o«5Stt*j&<fci> 

f^iMLTRAM 1 6 6 CM?n^C0T^§ o ^ 4(9 

1 6 0<D&S>i%ft^y K 3 0 <7)f£i* £©J»T£gB# 

sssn, Tat «3ganfc*tE3E» tr > 2011;^^ 
>y k 3 0 iz£ oit&comjErfirtitiz* *-r, mmm<n 

2 4o^ifi$^t:>2oii:«&$ns e cktdps, e 
430, ^o, wnm 2 0 6 WH8t$nri>sfc«6, e> 

*A-y2 4 0 2 0 1^K&(«1^< 50 
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Sfi$»t;>'2 0 1 ^tf>*j^2 4 oi:«i#$n, g? 

n D D«#'\y K 3 O^^lt^n, iiatflESfc'tt^Ki 

tf>2 0 l#Stf»{*ifi2 0 6±K«S<*tt, 
•ftB2 0 6'3»<BftSht, 2 0 lMfclEffc 

(DffiRfcEaesns. ciOcfc^i:, *m6jgjg -easts 

[0034] ii 1 (C7Frs«^^tf> 3 0 0 &mm& 
t:> 2 0 1 £ts£&9 3 0 4smfc*ji»3 

06<h, lfflgf3 0 8<i:, &S3 10d:if LT^5. 
g«3£i#®3 0 4 lZ\Z®iJj faCDK 3 1 2*»«Sn, * 
CDB8D^S2PV-^ 3 1 4<hbT«ffit5 < fc^l:$nT 
Sffi51ft:>3 0 0<D&tBffl3 0 8ttT^^^ 

1 6 ^rlHlte^^-r^CltfCct 0, #JS3 1 O^B&ffcTS 

[0 0 3 5] *«3E«Ftf> 3 0 0t4«te»«»<B*«:£ 
J#tT (H^*»S) HBtOWtSn*. SSSB3 0 8CO^ 

StRI«i:UT, U&fe&'W K 3 Q 2 4 
0i:J:0Sfi^±^goeif:El$n5 o 

W«ttfr*>*ifcl>. »«3£-#t;>3 0 OttStESE 

3 0 6<0BH#»7L*:«K, ffMi:J;5UA"3 l 

ss^&i:is$n§ 6 -t<oaJ.±E2^<D*jfijK» 

H*ltS<hR«ilLT. S&^t! > 3 0 0 <D&m<D 

fp**i:j:t)OFF*»tsnft±^ 9 <6?mmi& 

[0 0 3 6] ±E^IMJBfig«r43^T«. ±T<0S«£15 
e> 3 0 0 C0lEfi»7*tC^i/*u/ N^-X^ONttSg 

M-7SON«*t: 

^^n^stc i *^SKf#tf> 3 o oostEXmr^ 

wrnti, ±iasis3£i#e>2 o i, 300^, wtas 
«£H?e>i 1 2tm*i:, ff**o¥f^*rstsx» 

[ 0 0 3 7] ±EftSHfi»««:*5C^Ttt, CCD^3^7 
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* 4 0.0<Bii«S. ^»RAMKffitt£ftfcat£&BlC 

£Jt«EU S*V-^4 0 0#g2pV-£4 0 2<hS& 
*ffl»^R3£OW-& (%) £t±£i5»*a>grt>, &£>^ 

[0 0 3 8] Sfc, 0 1 3fC^-TJ:o«^ W^tlfcS 
¥7-^7 5 0 0 cOIS^, RAMtw^feEltSnfc^'J 

fimw^&ztmfeTz&^&Zo 01 scorns* &± 

[ 0 0 3 9] ±B*«»«C*^Ttt, «**»e> 
S2p v - ^7 ffilfeJB (D C C D # * 5 <h ttBUfl t'IStt £> C ch 

n^^^com^p a p^^^g*«^^>'7,-x-A^^^ii 



i0 



i0 



30 



[HBa>n*tttt9U 

[0 1] *^^0-HSS^^T-S>^«^gBp a pgSf>7,T- 
[0 2] ±E«^«fl**S';*xA<D:/U > h«4E3tf»' 
[H3] ±ISm^gBa a p^^->^^AO^:^e>|gM*7F 

e>B**B*sT#MiH-e**. 

[0 5] iEStEXiee^EBOfcfc^T^^U-h 
co-CT SttfTV® 0 T * 3 o 
[0 6] JLfE«¥^n a pS»'>^^ACOffl^I^B^43^T 

[07] ±E*»*BOROM«c*iftaftfciii. ^mm 

[0 8] ±E»«3E»t! ><DiEB<Dfc«)C05 L >yu-h 

<0« £tk;TIE® Mi T * S o 
[0 9] *«M<09lOjl3K«S6T*SS[Jf tr>K«*^ 

[01 0] ±EJt»K>*«<D*tB*»fc!>i«-riEB 

[0 11] **W©S6K»]<D*JK*IB-C»-63E»e> 
*BO*«X»t;>««-riEB (-«*«) HT?*S. 
[0 12] ±E»M»ttd:»9loai«%]«k!>EBM 

[013] ±E#**»«ttt«6C»l«)ai«3S»t!> 

[JWOR«] 

24 :^'J> hSffi 3 2 : S^gfSp'p 4 8 : XY 
D#-;h 56 :CCD^J^7 7 4 £*#t°>^ 



110: 



1 12 : gfipcJSfcf 



1 6 



14 4: SS^^S 1 4 6 
0 : flWSB 

16 4: ROM 2 0 0: '201 : g 

1S^^e> 2 2 8: fi1£3£f$® 2 3 0: 
K 2 3 2:g2p-?-£ 3 0 0 : S1££t$tf> 

3 0 4: S«3£J#ffi 312: 314: 

g2g V — ^ 4 0 0: S£pv — ^7 5 0 0: g*P^ 



40 



[0 4] 



112 




(12) 



*#Hfj.¥ 1 1 - 1 9 5 8 9 9 



[0 5] 



1 3] 



146 



154 



112 



136 - 




154 

9 

154 



132 



150—"^ 



152 




32 500 502 



172 



56 



CCD**? 



r 



170 



L 



A 
1) 
i 

> 

i 

X 

I 

7. 



[16] 



•160 



< tt > C03~t 162 

btH ROM T M64 



y 
I 

7 
i 

I 

2, 



RAM 



168 



h: 



179 



180 



mm 



6 



181 



if 



38 



Yttr-7Vu|g|bfflt-5! 



if 



44 



182 



Tf 



52 



mm 



2-183 



if 



184 



unm 



6 



188 



54 
>86 
i-186 



176 
-166 



(13) 



1 1 - 1 9 5 8 9 9 



[0 7] 



S1 



n-1 



S2 



S11 



n— n+1 



S3 



S4 



m 



S5 



S6 



Xn-Xn' ,yn-yn' 



S7 



^VCxn-Xn^^Cyn-yn') 2 gR? ^ 




(14) 



wm^i i 



[H9] 



232 




